
pPT WORLD INmUBCHML PROPERTY QROANIZAHON 

^ iDlEnutiaaBl Bureau 

INTCRNATTONAL AFPUCAHON PUBUSHED UNDER TOE PATENT OCK)PERATTON TKEATiT (PCT) 



> Intantttkttil Pileni 
HQ3G3/30 



Al 



(11) Interaatloml PuUiortta Nmbcr: WO 96(12343 

m iBtintttlond PiiUtntlMi DM»: 15 Apiil 1996 <2SM96} 



(12) 



(30)MorityDMBt 
942(»4aj6 



PCr/O&95An409 
120cioterl99S(aiOJ5) 



15 October 1994 (111(X94) QB 



(71) Appttcast C/br a// dttigmM Sto$$j €xc$ps USp, SOKIA 
mfCOMMUNICAlTONS OY PWQ; RO* Box 4< 
■eerinki tM 1, FIN-a26Ql Bipoo (FO* 

C72) InTodori and 

179 lDfflDtQi/AppltctntO^C/5ofi6'): CUFPORD, Pttil. Tbomu 
[OB/GB]; 48 Aldentux Road, Fkx^ HamiaUre 0U13 SifT 
(CB). 

(TOAfiBU MORTOK.Colfai,DKvld;XcllhW.NaihACo^^ 

Atturraoo HouM, 90^ RegeDl Stteel; CinMd^ CS2 
IDPCOB). 



AM. AT. AU BB, BO, BR, BY. CA. CH. 
Q^. CZ. BE, DK. BB. BS, n, QB, OB, HU. IS^ KE. 
KG. XP. KR. KZ. UC U. LT, LU. L V. MD, MGp MN. 
MW.MX. NaNZ. PUPT, ROl RU, SD^ 56, Sa SI SK. 
T7, TM, TT. UA. UO, US. UZ, VN. Eufopon patent (AT. 
BB, CB, DE. DK. BS. PR. GB. GR, IB, m W MC. NL. 
PT. SB), OAPI p8ttm<BP, BJ, CP, GO, C, CM, OA. ON. 
ML. MR. NEi SN, TD. TO). ARIPO pnent (KE, MW, SDi 



was intanathnat uareh ngpori 



(S4)TltlR IRANSMnTBRS FOR RAIHOmSPHONE BASE STATIONS 




(97) 

A mukMttnad oimmilfier bu a wkUe gain p wre pitte CBa, 8h» 8c) for each chnMl. the comlriiied autputs bdng fed to i 
Unaartifid muUMnnnB] power anq)Uflcr (10). Ita ou^mu cf ihe latter li lampled by eoyplinf metna < 12) which prodm a aam^ tlgaal 
iqnmMlve of ilie power ill each chaaneL ITie aampled ilfMl ia applied to a ftv^pieney «Iec^ 

providea a eontrol aigrud (20^ 20bk, 30c) qqiUed to the con tip oading pnampUfier (9a. 8b. 8c) to vaiy the gain of te buttr la oidor to 
pvovtde aqmale powar control for eicib dunaeL 



BEST AVAILABLE COPV 



FM THE FUMPOS& OP iNFORMATIOS ONLf 



Codes UMd to Idortlfy SCitoi pvty to the per Ibe fhitf 
VPplicattaQi inter the PCT. 



AT 


Awak 


QB 




MB 


MrinT 


AU 




OB 




urn 




■B 




ON 


CMMt 


NB 




BB 




6R 


Ommb 


ta 




■P 


Bwttn nio 


■V 




HO 




M 


Bdiirii 


IB 


MM 


NX 




■J 




IT 




PL 


M«d 


n 


Brsdl 


IP 




rr 




BY 


BAm 


KB 


K<i9i 


BO 




CA 


Om««l 


KG 




BU 


BMinMndatt 


cr 


OnnlAMeaBipiMc 
Co«|o 


KP 


DMBocnk ftopli*» MfMc 


fl» 




oo 




of tea 


BB 




CH 




KB 


H£|mUc of Kbm 


fl 




a 




KZ 




BB 




CM 




U 




BN 




CM 


CNn 


LK 




TO 


CM 


a 




LU 




TO 




GS 


CmA KifUbBc 


LV 


Utvli 


TJ 




DB 




MC 




TT 




OK 






Bifi^lkcfMoMBV* 


U& 


inmftM 


n 


ST* 


MO 




10 


UfeMBoniarAacria 


n 


ML 


Mtf* 


UB 


UAAlBM 


n 




MM 




VN 


VtalllM 


OA 













W09</12343 



1 



TITLE: TRANSMITTERS FOR RADIO TELEPHONE BASE STATIONS 



This invention relates to transmitters for radio telephone base stations, paniculariy base 
stations for digital cellular systems such as those operating according to the standard known 
as GSM. 

This invention is concerned with power control of a plurality of radio channels in a single 
transmitter. Conventional power control loops are not frequency selective and are dierefore 
not suitable for controlling die power output of a number of channels in a single transmitter. 

According to the invention there is provided a transmitter for a radio telephone base stadon. 
die transmitter being operative to transmit radio signals on at least two channels* the 
transmitter comprising a variable gain preampliGcr for each channeL combining means for 
combining the outputs of the variable gain preamplifiers, a multichannel power amplifler for 
amplifying the output of the combinitq; means, coupling means for sampling the output of 
the mulii-cbannel power amplifier and for obtaining a sampled signal representative of the 
output power on each channel, and a feedback loop for applying to each variable gain 
preamplifier a control signal which is derived from the said sampled signal, whereby the gain 
of each preamplifier is varied in dependence upon the power level of each channel at the 
output of the multichannel power amplifier. 

Hence, by recourse to die invention a novel control loop is applied around the multichannel 
power amplifier. 

A transmitter according to die invention will now be described* by way of example, with 
reference to the accompanying drawing which is a block circuit diagram of the transmitter. 
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Referring to the drawings the transmitter farms part of a base station in a radio telephone 
system* such as a (iigital cellular system, eg one operating according to the GSM standard. 
The base station communicates with portable handsets, and the transmitted output is radiated 
from an antenna 1. 

The transmitter has three channels and the informaiion to be transmitted is carried on 
respective baseband signals 2a. 2b. 2c at 67 KHz. In this exampJe. the information is carried 
by a modulation system known as Gaussian Minimum Shift Keying, but other modulation 
systems may be used. To the three base band signals are added respective high frequency 
signals 3a, 3b. 3c (at 1.85 GHz) derived from corresponding voltage controlled oscillators 
4a. 4b. 4c supplied with respective control voltages 5a, 5b. 5c. This addition is carried out 
in three single side band up*converters 6a. 6b. 6c. one for each channel. The composite 
output signal 7a, 7b, 7c from each up-converter is fed as one input to a corresponding one 
of three variable gain preamplifiers 8a. 8b. 8c, the outputs of which are combined in a three* 
way power combiner 9 and fed to a linearised multi-channel power amplifier 10. 

The output of the power ampiifler 10 is fed to the antenna 1 for transmission. This output 
includes components on the three channels and it is sampled by a coupling element 12 which, 
by inductive coupling, samples a small part of the output power of each channel. Hence, the 
coupling element 12 obtains a sampled signal 11 representative of the output power on each 
channel. This sampled signal U is split into three equal power components in a power 
splitter 13. the Individual components (each of which is representative of the output power 
on all channels) being fed to respective power control receivers 14a, I4b, 14c lo which are 
also fed the hi^ frequency voltages 3a. 3b. 3c applied to the respecdve up-conveners. In 
each power control receiver 14a. 14b, 14c, the high frequency voltage from the 
corresponding voluge controlled oscillator is subtracted from the composite signal to leave 
the base band signal for the corresponding channel, together with the composite signal for 
the other two channels. 

The output of each power control receiver 14a, 14b, I4c is fed to a corresponding 
intermediate frequency filler I5a, 15b. I5c which removes the unwanted signals of the other 
two channels and filters out other unwanted components. The resulting baseband signals 16a, 
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16b» 16c are fed through corresponding baseband demodulators 17a, 17b, 17c and applied 
as one input to an error amplifier 18a» I8b» 18c, the other input of which is a power control 
signal 19a, 19b, I9c. Each error amplifier 18a, 18b, 18c produces an output signal which 
is representative of the difference between its inputs and which constitutes a control signal 
20a. 20b. 20c which is applied to the corresponding variable gain preamplifier 8a« 8b, 8c to 
alter its gain. Hence, the gain of each preamplifier 8a, 8b, 8c is continuously varied in 
dependence upon the output power of the multichannel power amplifier 10 for that channel, 
so that adaptive power control is used on each channel separately, using freiiuency 
selectivity. The closed loop power control system controls (withy 2 dB power stB(^ng) the 
plurality of radio channels being amplified. 

The three channels are preferably channels operating according to the same standard or 
system, but the invention is applicable to channels of different systems. For example t the 
channel bearing the "a" suffices could be GSM operating at 900 MHz, and the two other 
channels could be on a digital cellular system operating at 1.8 Ciga Hz. 



CLAIMS 



L A transmitter for a radio telepbone base station* the transmitter being operative to 
transmit radio signals on at kzsi two channels, the transmitter comprising a variable gain 
preampiificr for each channel, combining means for combining the outputs of the variable 
gain preamplifiers, a multichannel power amplifier for amplifying the output of the 
combining means, coupling means for sampling the output of the multi-channel power 
amplifier and for obtaining a sampled signal representative of the output power on each 
channeK and a feedback loop for applying to each variable gain preamplifier a control signal 
which is derived from the said sampled signal, whereby the gain of each preamplifier is 
varied in dependence upon the power level of each channel at the output of the multichannel 
power amplifier. 

2. A transmitter according to claim I and including, for each channel, a mixer in which a 
baseband signal carrying the information of that channel is added to a high frequency control 
signal to provide a composite signal which is fed as an input to the corresponding 
preamplifier, whereby the sampled signal includes baseband and high frequency components 
for each channel. 

3. A transmitter according to claim 2, wherein the feedback loop includes means for 
subtracting the high frequency control signal from the sampled sigiud to provide, for -each 
channel, a baseband signal. 

4. A transmitter according to claim 3, wherein said means are electrically connected to the 
inputs of the mbcers so that the high frequency control voltage is derived from the input to 
the mixers. 



S, A transmitter according to claim 3 or 4, where the feedback loop includes, for each 
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channel, an error ampltHer the respective inputs of which are the baseband signal and a 
power control signal and the outpui of which is the control signal applied to the 
corresponding preamplifier. 
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